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4) PHOTO-ELECTRIC CATHODE AND ELECTRON TUBE PROVIDED THEREWITH 

7)Abstract 

ROBLEM TO BE SOLVED: To provide a photo-electric cathode which is applicable 
r both reflection type or permeation type electron tubes gives higher quantum 
ficiency than a crystal diamond thin film and provide an electron tube equipped with 
e cathode. 

DLUTION: This photo-electric cathode comprises at least polycrystalline diamond or 
first layer 30 (610) of a material mainly containing polycrystalline diamond. As an 
■plied example of the photoelectric cathode, the surface of the first layer 30 is 
rminated by hydrogen 32 or oxygen. Moreover, a second layer (620) of an alkali metal 
its compound may be formed on the polycrystalline diamond layer 30 whose surface 
terminated with hydrogen 32 or oxygen. 
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'V XffcSCfc &49ft <t -f-^ff #* 6 ~ 9 © v vf tit* 

[if#ijl 31 MfE^Sgf*=licl4, #JE#1 x i 0" s ~ 
1 X 10" 3 t o r r 0$SfflKfcS*ifi;4S#tA£tLTl^S 

tft, 

[ 0 0 0 1 l 

tfta*>sv^ttiii^affl^rfie*3t«i*s, xv-tttsrfli 

[0 0 0 2] 

*te-fe->*A (Cs I) *$J:<*pe>tfC*it), r<D*« 

mmtiM&m4tm#THki&j 2 5%©*ifftff^ 

£*"-T5„ *7t, r © tiiSliSft 2 0 0 n m»±© 

[0003] Lfc^or, ;oi^iy-7^7-f>K 

[0004] 

I4Q. E. tv^p) <D5t«ft*ij5 s ^#$n-5. tc5 

t^Jl5<DCs I 7t®pg1iir*l4, El 2 2(d^$^fc I te> 
(C, Cs I (CB) ff>&<Dx.*.**f—\z. 

*ti-5*ffijwa (vl) ©ii/uaf-oi, 

fHfn^ (Ea) *SjET-foS. rtlt*. Wi&myt (h 

v) srs* u-r««T-flf (vb) frbmmztitiytw.* 

[0005] — ^ Ttmi^ei: LT, C s I l,cKZ>m®i 

So Hirapsel?>»$B^(7^ v^^/U-U-t"^. — (Physical Re 
view)B, 20, 2(1979)624)1^ J:ix(l\ #"n> (B) t4 s K— 
e*ir£tiitfBm*tf (111) 035«5Hl|S*y-f 

> mi-i"<;i'xmfrtemmbte-?izm&, 

-?:O^H^ (111) - 1 x l«jg<0®-&, Atott 
^^Mf) (Negative Electron Af f ini ty : N E A) 

5 . 5 e V~ 9 e V<D&HT'l4fif $j^©ffi75Sft*jKj 2 
0 % N 1 3 ~ 3 5 e v W^HT-IS^rCOM^ 4 0 ~ 7 0 % 
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[0 0 0 6} m&btt. »flE^SS*tfcBIB«j&s 

(100) comte^y^^^^ ks«±-«c % -^^^uig 

V K • T > K • V Is—TJ K • 77 y T /i- (Diamond and 
Related Material) 4(1995)806, is*Ys<=-—?C • v>-y 

— • • T~7=7<< K • 7^ v^y^^Opn. J.Appl. 

Phys. ) 33, (1994) 6312) 0 rO^tCf*. lMSS*^ 

VKBMS (111) ffifciBrpJUTV^5i:^y u cttT-*<, 10 
(10 0) BKElFlLfc ^oS^fD^^A 

^^ft*|•«lcov^T««S$^^TV^/j^v^ 0 
10 0 0 7] L^Lfctf*^ Hl(7)J;9*3tliiT' 

^>KO*«»ffiSr. **fcffl##A*H-Sffii:5te 

60tt*#"T?tt4V^ 0 20 
[0 0 0 8] S*fto«^^6>, ^*fctf>i|Mg**' 

[0009] zzx\ ztDftrnteKStm, mmm(D\,^-f 

m^*mi&irZ) - tttnmt lt^s. 30 
[0010] 

[001 1] r^0^ic^§^m»ffifi, Jiizg^njn^ 
> KSrirt^t-rsw-w^feftajs 1 m&mx.tz z\t* 

[0 0 12] *fc % ±IE^lgC0^>^< t fc-^CDiR® 
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[00 13] r<0?8Wfc«S#«»«HU ±SB»ll 

[0014] *fc N a»*«»a^i3Jt6*iJB-e*)* 

[0015] JL^±co i 5 *«JtS:«iLfc5fe«ie«tt. * 

[ooi6] &,±<ommcio^x, a 

t>l£Z>tzbb, '>4 < t 2 0 0 n mWTOM*^ 

*Htg*tt*tt57y^^^!>A (MgF 2 ) 

[0 0 17] ^_L<^li/&lC^T. 

t>SE*2 0 0 nm^T^«^t5TO A 

5 0 4 3t, &&Mft&tt<Dwmia3L s '>y^y (s i) 

[0 0 18] Z\<DmBJi\Z&Z>m*<Bl*s ±IBSSrtf-JR 

[0 0 19] r^^W^^m^- < i : «C*5V>T, ±tzm& 
^tt 5 r «t «9 myt I^AW^ct) 2 JJctc***!- 

Sistartma. $bic N ±sbbmsi4 % aw* 
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[0 0 2 0] &±<nmf£&ffi?L1tZ<Dftm\z&Z> 
tffT« N S2§J*)ie:, ^ffl x l o 6 ~l x i o -3 t 
o r r O4gB^cfc57K^^A^^^TV^5 0 IIOEv^H 

-tSmtftZo i"*t>*>, **<0»£E*1 x l o 3 t o r 
< ft£ 0 — l x i o" 6 t o r r «fc 9fiv*»frK:W:, 

[0 0 2 1] 

[0 0 2 2] *-#\ r<^»W^«S3t«»ffitt, 

^t^yffll Ir^V'KJB) Sr«^fcc: 

[0 0 2 3] r ±SftSS:#*M&#V 20 

[0 0 2 4] Ull (a) »C*S*tfci *tt»y>f 

«>*tfHft<ft6. 
[0 0 2 5] — Ull (b) \Z7jk^tlfcX 0 

[0 0 2 6] Rfc, ro»WiC«saiSffi*«l»ffi (JK 

ffi^t^S^n/c^lB^t^ey KII, h/d 

iamond) ^jgffi $ ft 1 0 ^«JfiSr*-r»f 

Bit'foSo 50 
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[0 0 2 7] ~ (Dm^*g&. Wi-g: 2 0 0 n mElT©*^ 
Sf3fc«|gffi3 OK*tb"CE«£E*HJlOSix*lii«4 0^ 

ffi^b«:»«4 oiz*<d— m&ttto\z»ift£ titty 

KtTySOa, 5 0b^I(/TV^ o 

[0028] ro^Si-eij:, !W»a*fcbT**2 0 
0 nmKT©*^**»fti: LTV^©t, I^-f 10 

^5*£^>f K#7*£i&fflT*£ftV\, Tfc^'jM'B&tf? 
«S»3 0 0 nmJKT^3t«-»UT^aWi:ft5 

MS3 1ttt(l ^fl^^i^A (MgF 2 ) 

xte^sMty^** (l i f) assptfbixSo b^uft 

[oo29] 3 o m&com'&gk 

mtmttv, (cb) (DfecD^^/^—^M-fz 
muvmsl (vl) cD^^/i-^-co^. rftfe-fe^ftfn 

■V^^K»«(^»ma!tt, (B) SrK 

[0 0 3 0] ~c7)J; 5 ftSia^3t«(Sffi 3 0 (H/D i 
amond) SHiBx_fcSrHff 1 0 (-M^tB* (hv) 
7^ II 2 St/IH 3 tc^r^lxfc J: 5(-A*fffi«3 1 (^Alt 

$ fete. AWffiffi 3 1 £3Si@ Lfc|j[«tU*ttaifla*« 
l^®3 OteSJitLTKifc^ixSi:. m*-JElLtt&mf& 
*ixfc«^*«^ (e") ^4t5 0 ^4tL/c^:S^- 

IR*ffi^*9B3 2ic <toT^«SS*iTv^Si:#(c:«. * 
ott»BB*^7K*^l*«$i^TV^ftv^^:#^ctt:'<T^B:Ti- 
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»-e*>o-rj|ffi*»2 01*9) (c^ffi^tt^o »uj**tfc 

fc8§®4 O'lZlAA&j'U y-KtV50a, 50b^?> 
[0 0 3 l]^tblt w^J:5*aiSa*«l*fii3 

SIT. H/D i a mo n dtv^t) £{I ^S^WO^ 10 
^T, flM****-?-^*^- ( e V) -fife 9 , IKMttIK 

wicmwesttfe^a^Q. e. (%) -ca>s 0 

[0 0 3 2] r©^97fc**tufci5te, 
^*$tt^#^ B B B ^-t^VK*M (H/D i amon 
d) T*tt, m^HtomQ. E. 2%£JLhi^5ifc«W 

{C7jk^titzmimmm(D^^^^^iy \?nm (h/ 

D i a mo n d) icBI"*-* ^7 :7fC*3V^T, ffcttSrAM 

fcSR3t«Sffii #0*^*0. E. (%) ~C*Lfc 
^^^T^fc5o H5^5>fe^5 J: 5fc, StH/D i a 
mondMli iXfc*J**y-f K 

»B!) i#^fi^FSb^Q. E . 1*2 4%&Kt;i#5 0 * 
fc, *9§#b«U pS^MS^^vKffi (H/ 

p-Diamond) O*^*^ 

A^-f^^ KWJKOli^tJfclfcLT. #j2fflFSS5<* 

5:it»BLt^ 0 **5* SifiS!3fc«l»« 3 0 

ttA *W ^ ^ K»iB«iHS S ftr >» 

[0033] ^coj:5f-, ^aV^^^v K©a«a 
-esj*ufc*«^tt. «a*»2 0(ort») ic 
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[0 0 3 4] ft**, -<Z>3BWfc«5#«|*«W:, 
ffl*^ A^K^S y*) t*®W^^5dtd5 

[0 0 3 5] -fi^7^-;l/Kx^ y^tWtfJx*^ 
>f^tt. ^JS^*#(*:C0Sffi^^V^#(> 1 0 6 V/c 
m)£r*Dx:5:: ^aot, D2 5 fC^£*Lfc <fc 3 
7 = /l'$m&<Dm t *&h>*Jl>®&l££<oXM& t P (? 

*ifo&wkM&m>mi-&tzft<D^*/i<>*?— s<> vmxi> 

[0 0 3 6] — *\ :(7)iP|(:i6)feliilj:, #Jx.f£ 
0 3 Xlii 2 2 XtfB 2 3 Iot Jjxfc J: 5 li, A&bfctc 

tfrgzlcZiXn^^tfcttiZtiZ? 4~;i> K^i ^ 

[0 0 3 7] Ufc^oT. K#»flcJBSrW-t- 
5 ^ >r -^ * 3, * t - <z>38 Wic«*3te«i£« i te<£ 

[0 0 3 8] rcD±5ttaiBffl#«B«3 0O>« 

fi)cSt>^tt^x.^m^l : 1 OOKitiCOVNTfftPJi- 

*<Ort«f|J(c»ffi4 0Sr^*KfiL"C*5< o rc7)<^#. X 

^i^r-f) ?r{ix.fc:-^^ ^ pR^XVC VD (Chemical 
Vapour Deposition: -fb^ta*S«)ffiSrffll/^T, A&f® 
S3 l_b{c^M B B 0 ^-V^> K»KSr^-t"4 0 i"ft*> 

X^JfeS^rtJc«iJx.ff C OSt/H 2 SrfS^ LfcJK^^ 

^*«Srt<OW»^Sra[«»»-*-5i:. AWffiS 3 1 
_h(c:#*g B B B ^V^^> K»«#«Bli-S 0 ^ B B B 

hmm*pm<D¥mfrmt*tz>tz#>i^ mm 

it* I000~l0000^fi 1^1-5 J: 
[0 0 3 9] ^ib\ g^ttA^ir^v k^#*(c^^^ 
S: K-XLTpS^fr(c-t5cO^, jK-fUtiJW-ett 

fc, ^^ B B B ^^-e>- KJ»KSr«*i-6IK*c ro^JS 
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CVD^T*MUTtJ;V\ 
[0 0 4 0] i^V^T, #?>tbfcSi§M3tfl;^1l3 0fc5 

[004 1] *r©fft, -4S*^i^JS$^fc#fe«i^^ 
tVKIS (H/Di amend) <?>3iB$!ft«|&ffi 3 

K:Stt>#»tS. SCSSSf«2 0rtlB5Srj|i&i x i o 10 

""tor riS, iOJHUKttlx 10- ,, totrK 

-c, mz o o c cx'$mfgi<oitiL%**?fo. mz&m&m 

(5(£#M^£«l*9l-lfflPgP2 1 & ftLX$l'9tttfL>ntz 

sb 2 1 sr#tJt-rs r ttc ± t> , mm^m^ 1 0 

[0 0 4 2] ft*5, ^ei^t*^ K*K^BS:*itl 

3 1 znnmss 2 0 icwl <o 2 0 f*j$b 

SrJ&l X 1 0" a t o r rm&^M^mi-. |i)2 0 0t 
T-^H#^W«ii/^^^9 0 ^tf>&, Jt£^2§ 2 0 
St£^)l X l 0" 3 t o r rtSWAL, Sfc, 

7^ V McJ: t>^3 0 CCS-CSP^i-^C ttd<fc 9 , 

^2 0f^tc#tA^tvfc7k*l4, ^wt^yhfi 

iK^Hfcs^wi o tmmic mi-wmi 2%si± (a 

coMf-mmi-i 2 4 ©iSjv«#gi|ttJ: < nh 

*L5„ 40 
[0 0 4 3] fcfc'U r<07k^co^-l±(4^^< £ ^ 1 x 
lO^torriOIK, lXlC'torriililW 

TklSSOfrEE/^ lXic'torrJ:!) i^V ^-£-{Ci4fl;T- 
«= 1 0(^T-^«7)5^i:5-5I^^ffi< IX 

i o" t o r r j: ym^ms-ia-i, g-sz&y 4 k 

ic^z^m^iotix Life 50 
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[004 4] ^(r>&W^&%m§lM%MMfe3 0 l4_biE 
^Jfi^J{-ttPS«^ix^v\ ±izEwS^5t®^S 3 0 
(H/D i amend) T*<4, ^tfH£!ifia£fc<lr[g;T£* 

fri/Ti^S,, S^SiSS!3ta^3 0 (4, ^ffio 

tf, Cs/H/Di amond) 0 fefeb, 'Offing 

5££;Jx-5<b<£>-r-{4#<, {{jlWT^* y 0»J;tf4"K, 
Rb, NafffcoTtxt^. £fc, r coSttJUiTA- 

* y &m <omtm & 5 v ^4 7 $> vcm^(r>\\^m<om x h 

[0045] *k:, r (£ 

[0 0 4 6] (H6(C^:$tbfc<t S-rmggOO. 5 

mmlta©$l* Si (10 0) mm 6 00 ^ffl^: 
U iros iS«6 0 0J:l;fiEv^^pt7'7XvC 

VD(ci9, (b) 755 Y—-7%Mz.&&&if-< J r 

K^JI6 10 (p-Di amond) ^rJ?$ 0. 5 
jum-g-^-TSo =B:^{-(4, ffiWtfXkl.XCH t *m 

tlbtfX&HttfXkm-g-L.Xmf&l.lto -g-^fiS(48 
5 0"C\ 5 0 t o r r , v^f ^ oiStti^Ji 

1. 5W, fi)cfllji^f4 0. 5mn/ht*5. fia«l*T 

ih$n, H,tfxtfm&£titz.ftm&m5'frmmw-fz> 

> KiK6 1 0 (H/p -D i amond) £#fc 0 
[0 0 4 7] ^V^T. -&fi£^tLfcl*^ttffi;JE^-f ^ dK 

cvD^a^bSf'ptn^tt, H7{ci^$nfca;^-i e i i 

(ioo) si6oo k*<D±.\z&f$.zntzfrMm.%m. 
Ii6 5 oco-a5^tj?^s#fe B B B y-f ny«i6 
l o. &m&?'4 J r*:>YnWkG l 0ro*tSid^^*x 
/cS1±®6 2 0, ^ttl^Hfc7fe®^^i|X*-rSfcfeW^ 
tt©»«l 1 2. Atlft (ffi^tn*) ©iBir^S*^-* 

3, ^7^"Vw^*»e»*sjt^ssi i o, ytmm&6 

5 0, Bin 2(0^ti^nt«^W^jiSri:«fcfe 

icn&m%si i o<?)- spica^iistifcy- Ktr >i 1 

4a, 114b, WCs^y-7'llUgCsX!) 

i i i ti^wi:«s^nfcy-h*t">i hcj)^ 
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1 O" 8 t o r r ©X^Si:ft54f»«§nfc8, #5 2 

[0 0 4 8] ZblC^ Tk^JB^ttfcpffl^^^K 
j®J^6 1 0 (H/p-D i a mo n d) <D&tfi<Dj±mM 

(Ci: ^ M^ISS^C s Offitti 6 2 ^ P s^ 
^^^r> K»K6 1 0 (H/p-D i a mo n d) ±lC 
^^tt, S^tig6 5 0 (CsO/H/p-Di 
amond) #^#£>;ft£ 0 /«£*5, CsOffitti6 2 0 10 

fs> mis^c s^y-yi 1 i zmmm-tz^ t^^ 

St^*»l l O^-U-^^^-^^i^^M 

<fctK S^ttft< C s OS14Ji 6 2 060ftig*J¥$Sr*J 
AM"* 5. 1 l©SlpaS2 l 

[0 0 4 9] ^oip^bixfcm^l 1 fC^tf^ 
^«*©»*««»tt 8rH 8 I^St. AM3fcte, US* 20 
Sll 0<£>— flS^Ktt ^ttfcMg F 2 113 

»R»l3tt»i6 5 0^| a ^n> KSJK6 1 

tt. iteftfcicj: ^|J B 0 0 ^t^y KfVflt6 l Oco^Si 

l6 2 0^CsO-e*>5*tHffi (CsO/H/p-D 30 
i a o n d) <&4&<&-C*S5 9 0%, 6 2 0tf*R b 

OT*fo57fett;^1l (R b O/H/p -D i a o n d) <D 

m^xmms o%, ^it, sei6 2o^Kot^ 

itmmm (KO/H/p-D i amond) C0»^T** 
fc 0 ft*3, I 8 01#C/t: ^ tl/ciT-i¥f iM g F 2 A 

Q. E . (%) T*fo5o :^)fflfiH i m p s e 1 XMX 
WAlt^x^^^ ( e V) td^i-5S^-^2 0% 
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[0 0 5 0] roJ:5«-> ro*wm«S*SI»fii6 5 
tic, W 0 ^nyK»l6 l oJiic. ^oi® 

[0 0 5 1 ] ftfc, ±J£tf>R|*3!3te«*«6 5 0-Ctt\ 

*jfl£tbTv^ 0 i»sita)ttBS6 5otLm 

ft^gb^SrrRj-h^-fr^JiT'pMo^Bl^^^ev K» 
BKr/B^S^-efcSd^ Wit pMi-RBfetbS t><£> 

yvK-^eiB^nymui bk- 

[0 0 5 2] *fc, ±54^>S4*S!3t«l»S 6 5 Of*. ^ 

Kii6 i o (Dmm^mm^^fhx^^ 
< xhmm^gkAmbtiZo 

[0 0 5 3] 4fc. ±3d!(Z)^:m^®6 5 Otlt S i S 
me O.ol^jgfi^t^ey K»R6 lOli^^p 
gyyXvCVDia ^/iJc^/c?^ SI6 0 0(1S 

V\ L^L/^tb, H3SttJ:<Blfa<0«Ftt(03tttlftffiSr 

^ev KWBt^bftS t^<o^(cBB^$ 
[0 0 5 4] ft jo, «±^ffl^(l«. Sffi^^^^cO^ 

[0055] & ^ i nas»«i<Daia^5tai*ffi 3 0 
^Ttftp^-r^o nj9(7)m j Fi ; 1 2izmmmytmmm&m 

*iitffc«>»J:f±, ±iES*L*:»i3ll6« (H2) £H* 
1 1 1 SrKfi-TS^S^fcSo ^LT, ^Csi^y 
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11^ KJBETKfi^^tcJ:?)*^**:^*^ 
^ffi^TkSftlftiBSixfc^jBft^ir^^KafBla o (h 

/D i a mo n d ) Jti^C s (Dffittg 3 0 0 SrJBfife^ 
[0 0 5 6] HI 1 OH K±OJ; 5l2iUT#bJxfcw^> 

jswtffisaaijfctiitt (mimmmm) com 2 mm 10 

0J (C s /H/D i a m o n d ) ^ffix.tl^f 1 2 <D 

E. ti4 5%W-b (AWIS3 1 oaHWSfcafi<3V^T*| 
IS*Lfc*^S»*fi9 0%^_h) -e*>9, ^rCOS^ttt 

[0058] in 1 in ^<Dmm\zmz>%£i&mytnm& 
(mimMmm) <Dmsmmm (cs/o/Diamo 

nd) , i-*fo-b*ffi^»*J»iHS^y>f ir^ev' K* 

*n3t*^-a*Q. e. flgjEfcu -c*>5. 

[0 0 5 9] ro^77^^t5)5J:5^, rco5fe«|^ 

s^tt t> «ht v > 5 r t &mw# b aim l*: 0 

[0 0 6 0] /«c*3. _h3£c7>!g 3 SHftM-cte. Stt/I<o*f 

[0 0 6 1 ] Jfcfc:, r<Z>3BW«-«S3t«»1i^*ix6 

[0 0 6 2] 4-r\ SeSnfCB K— ^<Op^sefi^>fir 
tf^JIS*^ K*Bt!ft«K»t6>nfcS i S«^rffi« 

3r>-^L7U£. H 2 #JE5 X 1 0 3 t o r r , ffiLg 3 5 50 
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*B5***3I*»U*: 0 ^rOtg, SHftTMftJEH g 9^4: 

m^m (m2mm : mm) \^»^>m2mmm<D^^/v 

(C s O/H/p -D i amondtCs O/H/D i 
a m o n d ) Sr#fc. Sttft^ffiliG aAs(Ol 

ftcftfttSYo-Yoffi-efcio tit, rnbtf 

[00 6 3] 112(1 ri7>5SW»-«5Ri*ffi3t«»a 
(JB2H«6««) <ofB2 3H6W"C*>o-C, BF-^p 
S^ttfi^ir^vKWlKSr^i-S*^^ (CsO/ 

H/p-D i a mo n d) ttfcVf-* t . T is 

s O/H/D i a m o n d ) #*&»£;ftfc«^«*ft«e 
ttco, ^JHSSftttSrSt^J^TiSo ft*5, mi 2 
fC:Jo^T, «Wm**-T-J:*^*- (eV) T?£> 9 , 

(%) T*£>5 0 Sfc, il3lt pl^fi^t^V 

^BasgQ. e. Ot^/VJO iM g F 2 AMM 
iS*|c:S^V^T*E*Jxfc*^3b*Q. E . («-T-/m 

a^Q. e. ^4 9%, K— ^o^v^/u-eft^a 

mo. e. ^ 3 o%k\,^?#i%\zm\<^mmbtiti 0 m 

/cCs 1 5fc«ISfii^2fflfCD««(cffiiai-6o 
[0 0 6 4] ^(^, K-^fy7 p ^oi^ 

m&^tmhzk (mi 3 a. Mt*fo6M g f 2 am® 

fc^^^-CfcS) , Mg F 2 AttH«^>Sia*tt#J-S 
ift*«"C«L*JC(B:T-rS<0'C, Sf 1 1 0-1 3 5 nm 

E. ^8 o-9 6%£^5#*l;i*^«««T*-r (0 1 

3#R8) o ^ftfiH imp s e 1 

KO (111) ffiT*#^LTV^-OjKS«t?Offi2 0 
%<t 9 t>a5^(CS5V\ Lfc^oT, ISftftNEA* 

[0 0 6 5] #& s s ^-t^yKilIBoi^ 

«fP^SrMLat>St. L#^tt^^^-(i^5. 2e 
HO. 3eV^lfIfP* (NEA) ir^So & 
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tlfrBMh btlX^tcfc, iimotltNEACio 

ffi2pffitt#«^(g;< <4otV^O-C, CsO/GaA 

[0 0 6 6] ^3®$tL5#Je*^-¥^V K«W«*ffi<B 
i^;u*-/<yKHS:Hl4 (a) N (b) \c\7jki~ 0 B 

^IBfi^t^y K»Btto3*v^tt. Mg^t^ey 

[0 0 6 7] K±O^**U*jHS<0je*. B K-^CD-^ 
3 0% (ffliE^L) ^B^ST-^Q. E. aqt^tbS 

r t^wweifc. M g F 2 Ai*E«^aia* 

^NE A3t«»ffi^lim LTV^ ~ t ttftt)^ fc. 
[0 0 6 8] r 

[0 0 6 9] fflStSJxfc^^^tt, ±ie<D S i gffi-t 
MtfcttktifcC s O/H/p -D i a m o n d 3t1t|gffi 
T*fe9, rot V^/^fflii^ttitlS^Sr^y— ^ 

[0 0 7 0] 11511 \t®KDtz£>{C±nV —tmt-X 40 
gy-^i^C s O/H/p-D i a mo n d ?fc®fS 
I^I-ffl^^^/cf^^Q. E . (%) L 

— * H-^>^10C s O/H/p -D i a mo n d 

mz, m^tf&Ktem&mmxiztftxc sotsmtz so 
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m> (MS^t^ey K*fflt±icc s offitti^f 

fl Se*OG a A s 4f(ONE A3tlHffii:ij:4ofc< 

1sicD^i&£ * o tz < m^Li- h <DX$b <5 0 
[0 0 7 1 ] ifc, aafcbttfcLtV^^^-tt 

<> A^m-T-^^ (nea) :(7>:til r. 

thh<D^mmm(omm{c^^x^—^>^^x^BW\t 

a v if o^T-fc J: K £Z>h<D 

XZbZ>z\k ^TtLt^5 0 cco^Hd 

E. ^#b^5^ttSr^i®UTV>So 

[0 0 7 2] &L±<0£ #bttfcC s O/H/p- 

Di amond3tl8«(t -g^^il, 2 

oo°CTMB$r^-^y^Ltt), ^<-^>^«r^«5ff 

<^»6 0%OiR«}ftS»«FSix. 1^3 0% (MgF 2 

Akfm^<Dmmm\zm-5^xmiE^titcm^mx^6 
o%{ctm) (Dm^ttgb&Q. e. *^irz> 0 L,tz& 
or. c s oett^ttfc^^^ir^v K#«»«a s 

[0 0 7 3] »»*JB**Lfc1>-> 

[0 0 7 4] fflE^tbfc^V^Wi, ±i6$tt/c<t p{c 

LT^JES X 1 0" 3 t o r r C00 2 ^AlW^ 3 5 
O^KJO&U f^ffi^OT«Hf:|, CsiO 
SrXS^ALTSfliS^kSrfTofc (C s Ogttl^) 

»*) o t<D&, nhthtzm^^M^mnmm^h^ 
v7*7Lxftftm&<Dm7£&p<>tz 0 -jj, z\<D%n 

[0 0 7 5] 11611 itgW/h^ A^y-^mJ^ 
^4^JS0iJ (C s O/O/p -D i a mo n d 
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titcm^mQ. e. (%) ^ltv^c */c. mi 
ni 6coay^$nfc*T-^Q. e. m 8 f 

Q. E. ) f/ny b$tt/c^7^-Cfc5„ 
[00 7 6] ^n^C0i/"7 7^t>t^2>J:5{C, O^ffi 

i:(-J;9 (C s OffttJiSr^) . f^2 6%i^0 

^<Dm^m4 9 . 5 % «fc <0 I4{&l^, m g F 2 AM 

[00 7 7] _hf5C s O/O/p - D i a m o 

n dytw.mmi-z. ^my-^^-&fc^fd2oo < CT^- 

C*^S)SPQ. E. Sr^r-TSo 

V-^^fTX.!^ IStrpI CS^-gf)^ 2 5 ~ 3 0 % (Ell 7 

[0 0 7 8] tuts, £h\^T£\>kitm^<wm-tz>tztb 

■TtUZVXhc\iV&X<DT/\-# V t^mmm^G a A s# 

t/M ^ t ttM br^gCTttt^m^W * cda,&t-$>o 

[00 7 9] WJhcDj; o ic, C s O/0/p -D i a m 
ondjtlSffili, -S*:$U-0gU ^©f 2 0 0tt' 
4B$r«5^— V-^'LTt), {if? 1 0 0%^<— ^V^fttjeD 
^S^#bixSr i#fifcf&T-£fc„ rftfi, CsO/0 
/p-Diamon d ftmi^fe^e^tCgcSE/j: k<DXh 

^ -C o fcf4¥#J /tttlc o T cd / u — ^ x A— i: 

[0 0 8 0] /£do. _hifico^(^MSJ3tffl;te1l «2 

mrnmm) iz^^xnt>titzt>K mmmytmmm mi 
[oo8i] z.<Dmvmc&z>mmmx.mmm (m 
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5„ nii8(4, z.(D&w\z&%mmmpmmm mim 
(om^m^mm^i 3xn. \*smicmmm%.mmm3 
MzAMmm 3 i Am&m& 2 0 n^^m^-r^mw- 

(D-j3<D$$imz3tWi!tnX&<9 % te&ttift (hv) (4, 

10 w-(om^<DiQu^^y^^m^x^.mz^s±^fhx\^ 
7kmfimA£nx\,^z> 0 

[0 0 8 2] M&®%s 2 0 Pi<D®.j3<Di&Uia*WiM4 0 
/4 5 BSS^ti,T*D'9, SiiS3t*^@3 0 bWife4 0 to 

— *J-cDl&ife*S 5 O^g^tb, |S§Ji4 0 5fi^{C 

(4SilM3fe®^3 O^bi&ttJ^Sftm^ SrNfi&tite 
i-.5fcJ6co^©cDy-Yy— K6 0 a~6 0 hri>ib&.5 
ffi^-iffSSC6 o^|ge$^^TV^s c> nefc, H*L^^ 

20 t>K mmmytnmM3 o, iik^siis o, m*mmi®6 

mm 4 0^iao*<l-o^xT©fet-iS*Pi-5J; 

temi®mx.mmm 3 0 1 0 0 v coiEms.^ 

ma&tlX, *fc, ®^-ii^g|5 6 Ot^o^Tt, B§H4 
0t-ifio*< (c:oixT=&^ y— K6 0 a ~6 0 h<DJEM 
jetss^ii 0 0 v-^oti^p-rs ± 9(-WiP^tt-CV^„ 
[0 0 8 3] ^cOiplcS^^tLTt^m^-it^l 3(- 
30 fift 2 0 0 n mSIT (DmW-ytXib AM Lfc 
*S\ @ig®7tS»®3 O^bM^F (e-) ^^5K<0 
SilM7t*eS3 0 0:'9#<^m^ti,5o Stm^tufc* 
m^-(4H3Z^S1il 5 OJCtoTiR^^iXs ilf^y- 
K6 0 a tiJPi$L^^5>AW^ix?>o ^llS:^Vy-K 

6 0a AMLfc*fl:T-mic*tur^coS:co2R 

«^^Sttb^ix, §I^^T^2|S:^/- K6 0 bt^P 
&i,tetfbAtt-rz> 0 f 2ty-<y-F6 0 b hStz® 

1 i&^v y-K60ai mmiz 2 ^m^^^ai-r So m 
^-m^ge 6 o -c- 2 ^m^piifg & 1 0 ®m&m s-r r i 
40 wot, Siisbtmpiffi 3 ofrhmmzivtLitmi- 
*^-W(d^)i x 1 o*mm£izmi%&tiiz2Yjk.m^-mk 
^c5o s^^-c/- K6 0 hfahift.m£htc2ft.n* 
ma. mm4 oxm>t>hivmtim^mm,ti.x^mzM 
^atj^tiSo 

[oo84] -mc, itm?mi% i ei-£, m+mm^&t 
L,xm7-mm®>*ffix.x\,^z>AK *t-^^q. e. w& 
^^mmmftmmMtm&&z>ii:xm\ / ^xh+ftte%)%: : £ 

50 #tt±}Lftwc*, mmmm.^. ^^ctz^tm^m^rit 
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[0085] aKaaa*****^^*:**^ 

[0 0.8 6] 4*5 % ±E«^-«-Ctt. t^««¥Si: L 10 
ffi^£ 2 ftttr^if S <fc 5 {CjSS 1 0 /i mMOif 

[0 0 8 7] 09xtf, 019fJ, ^Ol^lCl55lfI 20 

(IB 2 Hlfi^tB) zmZ-fzy-'f K*yl*t^ 

m^ttfs^ i 4 oa*w*flKitt. us tcssftfc^ 

6, rcoi^ K*Vffl*«^-ii«« 1 4TU RMS* 

*ls 0 ccD&aj^ttfc*®^^, 2 o <Dmmc 

»o-CWlfeE«Stt*:#«©y-fy— K6 0 a -6 0 i 
KJ:oTiifflF£*u »bixfc2 2k«^l¥*s»«4 OicJ; 30 

[0 0 8 8] ro5SWtc«S3tSIS8i (igi&Sli: 

[0089] r <nm&m&<§ i 5 -m, ±jeo3ts^-« 

»f 13, 1 4£Sfc9, 38iBS#«»ffi3 0ttI n& 

Tl^So *fc, MC P 6 1 (CttSflS^tlUC 3 0 
ITf 1 0 0 V<7>E«BEj5SHlJP$ttp 6 ± 5t4oT^ 
S Q £iblc, MCP6 1^)±®1 (JWT TA^fflj 
5) aVTB« (&LT rffi^fflijj £v*3) 

K5 0a. 5 0 bO— SB*stt*<D«filSrJtiiUriE 
tfTl^So tit, MCP 6 1 (DAJlMtMC P 6 1 <D 
tiAJlMb<Dm\a^ tfty-K5 0a, 50b^l 

0©t*©T»«l:il77-<^l/- h 4 1 *S*»S 50 
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tb. ^^I±l:iiMCP 6 1 K*tLT»k VlgOT 

So 

[0 0 9 0] rcoj: 5toBfeitt9MFl sSrSgig-TSK 

***ffi^ir^< (H**-r) rttc, mmmytmm 

130, MCP 6 1 J>m*)ttVibthtzn&m$s2 0<DW 
*Rtff*#4 2Sr^L/c^r^^^^ > i/- h4 1 
ML, 1 X 1 0 10 t o r ri*4-eX^#«t5. * 
LT, JBE2jri$*?Jl X 1 0" 3 t o r rO**J:Wty 

s G ro7k*»«ss4xfcaiias*«»«i3 o 

«tTt±V\ #CfC, gft2 0O-SC77^^l/-h 
4 1 SrSl t) f*ttfc«, EEJj&ffi lX10- 5 torrW* 
*Sr*ffi*«2 OrtftSlcWAi-*. ^rLT, tt*<Ote«B 
fc I n^JB^^UTSil^7femi^ffi3 0£3:l$L/c^, 
SiaS3t«»«i 3 0 «rEE**»<**T» 5 ttttS r. £ f£ 

[0 0 9 1 ] rOl«f 15«tffl3ttLT29; 
5c**te3^H 2 Otc^Stt^cJ: 9t-Alt^tt/c«^ r. 
^Att3t(cM/Cbfc*m^- (e-) ^3i8S!3Kfl;tttt3 

o^e>K^sg2 o^^sssra ^m^tt 

So ^cotg, ^m^ttfcTtmT-fiMC P 6 1 A^ffiJKAD 
iLTAWt^^, MCP 6 1 laotfil X 1 0 e fg 
M2#cm^iSffir£*tS 0 I(^)J:9lc2ftl^<gLt# 
bixfc2jfc7c«^{fttt, A^OAWifit^iS LfctH 
*«<Offi«^feiktB$JxSo r^2ft5c«^lftSr«fiRi- 
S«-2»cm^^5t^ 4 2 (C*DiSLTAW-rS 
*4 2 ±T*«i 2 ftTcS^HfetCStf/S Uc2 ^TcM^^if^i 

3t^4 2 S:$»L^577^^u- h 4 1 ^riiLT 

[0092] r^m^itii, n^pj(c#s3tm^ 

[0 0 9 3] * jo, i20 ^Hl^tg^W 1 5 fte, iffflf 
?8J:LTMCP6lSrffl^TV^^ ^tb(^pg^^n 

2^5c*^^ttSi-S^(d, S*^4 2«^f: 
M«*t»*^fflv^ns«:to9ic % ccd (fflfranftr 

[0 0 9 4] 021lt ^7tf$:4 2CIUTCCD «g 
7 0 0^fef:iifl6«g^ 
-TSfrffiElT-feSo l^iftf 16tfiCCD7 0 0^?) 
c^m^ff^-Sr y— Kt°>7 0 1 ^^LT^^(^^9t±3U 
Tt^So ^CD£ 0 IdCCD 7 0 0 £r?i]ffl-rsr tt-J: 
9, *«tt«(vAWL^tfi«m*lcJ;9»^**L5 2J!k 
5c**«tt. »2jfc7c'**H«Jc:S*«;Lfc2lJc7c«^« 
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[0095] /.c*3. z<o&fmzmzytmmm&mm-*im 

[0 0 9 6 j 

[0 0 9 7] JPxlT, i©i 5 ^Sil^S^SW^m 

[urn ^ B B Q ^-Yir^v vm'px^L.ti^tm^-t, 
[02] ^(D^mtm^mmm^tmmm mmmm 
m mmmmm) ommmRTfztuzzti&Ltz*.*/^ 30 
m) <ow, 1 -mmm (h/d i amond) zmz-tzn^?- 

fc\ r©^7 7(;:*5V>T, mttJiat^^^/i-^- (e 

V) illMftttfflJ£3ftfc*^»l*Q. E. (%) 

[@5] mimmm 

M) (Omimmm (H/D i amond) SMRjtfcflFf 
^(D^mm^^^i-^V^ (t©2) * 40 

fc\ iO^?!:^^, SlWfiat^^/l'^r— (e 

v) M^itAfttmmoi&feiiiit^tt-rzmmm 

E. (%) T-fc5„ 

[0 6] r^ii;«5gM3ttii m2^tm 

[0 7] 06ld*£ixfc. ::©*IBfcfli3R*tffi3te«|& 

s cm2mmjtm) ^mx.tzm^-m<omm^-tmmm 
[0 8] r©*wici«5Rjwsi**i»s (^2 mmm 50 



ffi) <£>SSlJ?i£#l (CsO, KO, RbO/H/p-D 
i amond) ^ffixfcm^W©^^^^^- r 

*^=¥- (ev) , mm*Kftimmnh.Wim%izM-fz> 
mmm^s^ ^-curs z ntz ^ m^mmm a #wa^-8b 

^Q. E. (%) -Tfei?, CsO, KO, RbOO^tt 

[09] r<7>«m:iffi«jSifis^nift« (.wummm 

M) co^2HJ(g0iJ^tt^fcm^« : «tllJt^^i-W®0T- 

-So 

[bio] r<o»w*c:«saaffl3t«i»« 

ffi) (Om2mmm (C s/H/D i amond) £<ix_ 

0>i/5':7fc:*3^T, OTfcttifrf-^A^— (eV) X*h 
«9> «Wtt«*S*tfc*^S6*Q. E. (%) T?*>& 0 

[nil] ro»wic«saiasf3t«i»« (mimmm 

*6) 0®3Hlfe^J (C s/O/D i amond) $rfx. 

CO^^Ul^T, fitttfift^*,^— (eV) -cfc 
5, «tttt««*ixfc*^»!i*Q. E . (%) T*fc£ 0 

1) ^2Hlfi] (CsO/H/Di amond, p- 
Diamond) Srffi^tl^f ^»MS1$i4«r^t 

^/U=?— (eV) , «fW«AWS4R^*^m3t«C*|-r- 

$>^Q. E. (%) T*>9, pffl*tt*J»*K--:/£tL* 

[il3] 112i^^tl/cHi»9^, pSffift 

*ifc*^2ft*Q. E. (%) i:. A**®«<0«tftm*iJ: 
i^8h*Q. e. (%) b&b t>»c:^D^ h$ttfc^7 
[Ull 4] pS^s K— ^Stbfc^Sy^ ^^ev 

Ka^&ojtm^ttmRs (a) <t s pS»^k- 

ISfM (b) C0^tt^n*tftW^5fc»^)^^¥— ^> 

[mi 5] mi 2 (^7j^tL7t. ^co&miz&zRftmft 
mmm (m2mmmm) &m 220am (cso/h/ p 

-Diamond) (D— 35(CoV ^ , -ttf^^tt SrfllfB 
V) , «Kttliffl^*nfcJI^«F*-Q. E. (%) -cfe 

[mi 6] w<o5swtc«ss*ta*:«i»« (jB2*iiiw 
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m <Om^%Mm (C s O/O/p-D i amo n d) 

©1) . Z.<D?7 7iCio\,^X, SW^i^^A- 

4 s - (eV) , Smt±Ml£2tltc&*%imQ. E. 

[mi 7j r©^^i;«5Riti!*tis (mzmmm 

m) CDf5 3H*#l (C s O/O/p-D i a m o n d) 

=¥- (eV) , «»*H:Al*ffi*©««a*fc*ri-5aii 
Q. E. (%) T**>t), '<-*y^©I^S7'Dyb 

inns] ^(o^.m\z-^m^m^twmm cmimmm 
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[020] $%jRtf3J8£;ft/fcR{fei8gttF (m^) W 
[02 l] ■Hfl«ttl7*>'W^*Mffl*^fc«Mfc'B ! 

[022] c s i %mmfefrb<o%w.*i&\tiVkm*:%Lm 

[02 3] NEAjHe«|ft«^e><Ojtett-T'tttUI!RaSrKn 

[02 4] pS^AS K-^asftfc^fc^-f K 
10 <£> (l l l) K:d3»t55)-*«af«H4S:*i-^7 7t?*> 

So 

[02 5] y^coS^miSSSrSftWi- 
5fc»<D^^/P^r— K0T*fo5„ 

[^#03|ftW] 

10, 11, 12, 13, 14, 15, 1 6-lTf, 
2 0-«* (M&mm) ,3 0, 6 10-#M^ir 
^Vh'l, 3 1, 113-AitEfi, 3 2 -7k*, 4 0 

■■■mm, 4 e o -m+mmu. 300, 6 

2 0 ••■ffittg, 6 0 0 -S*g, 7 0 0 •••<@<WS«!^H' 
20 ^ (CCD) „ 



1] 



[02] 




31 



32 



-50b 



-30 



-20 



•50a 




16] 




620 
610 



-600 



650 



113- 



hv 



112 




114a > 

21 
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^Hil^l 0- 1 4 9 7 6 
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